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A guanine  ucleotide-dependent Pzy-purinergic 
receptor-regulated phospholipase C activity of turkey 
erythrocyte  membranes  has been characterized  in  de- 
tail previously  (Boyer, J. L., Downes, C. P., and 
Harden, T. K. (1989) J, Biol. Chem. 264, 884-890). 
The  occurrence of agonist-induced  desensitization of 
this receptor-regulated phospholipase C is now de- 
scribed.  Preincubation of turkey  erythrocytes  with  the 
PZy-purinergic  receptor agonist ADPPS resulted  in a 
marked loss of capacity of ADPBS plus  GTP to  stimu- 
late phospholipase C in  membranes  derived  from  these 
cells. The  half-time of occurrence of desensitization 
was 0.5-2.0 min, and  within 10 min responsiveness 
had  reached  a  new  quasi-steady  state  level  represent- 
ing 40-55% of control. Transfer of agonist-preincu- 
bated  erythrocytes  to  agonist-free medium resulted  in 
recovery of agonist plus GTP responsiveness of the 
membrane phospholipase C activity to  control  levels 
with a half-time of 10-20 min. The  change  in ADPBS 
plus  GTP  responsiveness  occurred as a loss of maximal 
effect  with little  or no change  in  the  apparent  affinity 
of agonist for  stimulation of inositol  phosphate  produc- 
tion.  Induction of desensitization  occurred  with an  ag- 
onist-specificity that followed that expected of a P2y- 
purinergic  receptor.  Neither  the rate of activation  nor 
the  final phospholipase C activity  attained  in  the  pres- 
ence of GTPyS  alone  was  altered  in  membranes  from 
cells  preincubated  with ADPPS for 15 min. A1F;-stim- 
ulated inositol phosphate  production was also not mod- 
ified in  membranes  from  agonist-preincubated  eryth- 
rocytes. In  contrast,  the  capacity of ADPPS to  increase 
the  rate of activation of phospholipase C by GTPrS 
was markedly reduced in membranes from agonist- 
preincubated cells. The  amount of 3H-radioactivity in 
phosphoinositides, as well as the ratio of labeling 
among the phosphoinositides, was not altered by incu- 
bation of erythrocytes  with a P~Y-purinergic receptor 
agonist. Taken  together  these data suggest that Pzu- 
purinergic  receptor agonist-induced  desensitization 
occurs as a consequence of a modification at  the level 
of the receptor or at the level of receptor-guanine 
nucleotide regulatory  protein  (G-protein)  coupling 
with no change occurring in the capacity of the G- 
protein  to  activate phospholipase C .  
Agonist-induced desensitization of receptor-regulated  sec- 
ond messenger  signalling is  an  important regulatory phenom- 
enon  that  has been  described for most  receptor classes and 
with each of the major  second  messenger systems (1-3). Both 
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receptor-specific or homologous desensitization  and  receptor- 
nonspecific or heterologous desensitization of response have 
been  shown to occur (1,4-6). The molecular  basis  for agonist- 
induced refractoriness has been described in the greatest 
detail for the  catecholamine-induced homologous desensiti- 
zation of the @-adrenergic receptor-linked  adenylate cyclase. 
Here, desensitization  occurs  through a multistep process (1, 
4, 7) that apparently is mediated at  least in part by phos- 
phorylation of the  6-adrenergic receptor (8-10). 
The physiological effects of a wide range of neurotransmit- 
ters, hormones, growth factors, and chemoattractant sub- 
stances  are  mediated a t  least  partially  through  receptor-me- 
diated stimulation of phosphoinositide hydrolysis by phos- 
pholipase C (11-13). As with adenylate cyclase-linked 
receptors, agonist-induced  desensitization of the inositol 
phosphate  and/or Ca2+ responses to receptor activation  has 
been shown to occur in a variety of target cells (13-22). In 
contrast  o  receptor-regulated  adenylate cyclase, little is 
known concerning the molecular basis of agonist-induced 
desensitization of receptor-regulated phospholipase C, in part 
due  to  the difficulty of directly studying  the receptor-regulated 
phospholipase  C in  mammalian cell-free preparations. 
[3H]Inositol-labeled turkey  erythrocyte  plasma  membranes 
recently  have  proven  valuable for study of the regulation of 
phosphoinositide  hydrolysis because they possess  phospholi- 
pase C activity  that  is markedly  responsive to  guanine nucle- 
otides (23-25). This  has  permitted a  detailed  kinetic analysis 
of the regulation of the enzyme by a putative  G-protein’  and 
a PZy-purinergic  receptor  that is expressed by these cells (25). 
In  the  current  study we take  advantage of this model system 
to illustrate that Pzu-purinergic receptor agonists induce a 
refractoriness of the receptor-regulated  phospholipase C that 
is  stable  to cell lysis. Experiments  are described that  tenta- 
tively  identify the level at which modification of the  turkey 
erythrocyte receptor-G-protein-phospholipase C occurs. 
EXPERIMENTAL  PROCEDURES 
RESULTS~ 
A simple  experiment  demonstrated  that  the receptor-regu- 
lated phospholipase C of turkey  erythrocytes is susceptible to 
agonist-induced desensitization. Intact cells were incubated 
The  abbreviations are: G-protein,  guanine nucleotide  regulatory 
protein; InsP,, inositol bisphosphate; InsPs, inositol trisphosphate; 
InsP,,  inositol tetrakisphosphate; GTP-yS,  guanosine 5’-0-(3-thiotri- 
phosphate);  2MeS-ATP,  2-methylthioadenosine  5”triphosphate; 
ADPPS, adenosine 5’-0-(Z-thiodiphosphate); EGTA,  [ethylene- 
bis(oxyethyIenenitrilo)]tetraacetic acid; HEPES,  4-(2-hydroxyethyl)- 
1-piperazineethanesulfonic acid. 
* Portions of this  paper  (including  “Experimental  Procedures”  and 
Figs. 1-7) are presented in miniprint at the end of this paper. 
Miniprint  is easily read with the  aid of  a standard magnifying glass. 
Full size photocopies are included in the microfilm edition of the 
Journal  that  is available  from  Waverly Press. 
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with the  potent Pzy-purinergic receptor agonist, ADP@ (100 
pM), for 15 min. Membrane ghosts prepared from these and 
control cells were then challenged with agonist in the presence 
of GTP and the rate of inositol phosphate formation was 
measured (Fig. 1). In each case inositol phosphate accumula- 
tion occurred without a  detectable lag and at  a  linear rate for 
several minutes. However, there was a 60% reduction in the 
rate of inositol phosphate production in membranes from cells 
previously exposed to ADPPS. 
Decreased responsiveness to receptor stimulation developed 
rapidly. The capacity of ADPpS plus GTP  to stimulate  phos- 
pholipase C activity in  membrane  preparations was reduced 
after 30 s of pre-exposure of cells to 100 p~ ADPpS and 
continued to decline rapidly during the first 10 min (Fig. 2). 
A quasi-steady state of reduced activity (40-55% of control) 
was maintained over the next 50 min. The half-time for  the 
initial rapid phase of the loss of response ranged from ap- 
proximately 0.5 to 2 min over six different experiments. In 
one experiment, cells were incubated with 100 p~ ADPpS for 
22 h with additions of fresh ADPPS made every 3 h. This 
long-term (hours) exposure of erythrocytes to a  PZy-purinergic 
receptor agonist did not cause losses of responsiveness that 
were remarkably greater than  that occurring during short- 
term (minutes) exposure. 
To determine if the loss of responsiveness was reversible, 
intact erythrocytes were incubated  with ADPPS for 15  min, 
washed, and resuspended in agonist-free medium for various 
times, and phospholipase C activity measured in membranes 
prepared from these cells. The phospholipase C response to 
ADP@ plus GTP in  these membranes recovered to control 
levels  over a 45-60-min incubation in the absence of agonist 
(Fig. 2). The half-time for recovery ranged from 10 to 20 min. 
Perhaps due to variability in the capacity to wash ADPpS 
from the pre-exposed cells, recovery occurred with a  lag of at  
least 5 min in some experiments, whereas little lag in the 
occurrence of recovery  was observed in other experiments. 
Nonhydrolyzable guanine nucleotide analogs activate phos- 
pholipase C in membrane preparations in  the absence of a 
Psy-receptor agonist, presumably by directly stimulating the 
involved G-protein. As has been reported previously (25), 
activation by GTPyS occurs with  a considerable lag prior to 
attainment of a  steady state  rate of inositol phosphate accu- 
mulation (Fig. 3). Both the  rate of activation and  the final 
activity observed in the presence of 300 p~ GTPyS were 
unaffected by a 15-min exposure of cells to 100 p~ ADPpS 
(Fig. 3). In addition,  concentration effect curves for GTPyS 
generated in  the absence of ADP@ indicated that  the con- 
centration of GTPyS required for half-maximal stimulation 
of enzyme activity (KO., = 10 PM) was not different between 
control and desensitized preparations (data not shown). Gua- 
nine nucleotide-binding proteins, including the putative  G- 
protein linked to phospholipase C of turkey  erythrocytes  (23), 
are activated by  AlF; (27). No significant differences in 
A1F;-stimulated inositol phosphate production were noted 
between membranes prepared from control cells and cells 
exposed to 100 PM ADPpS for 0.5-45 min. For example, 
(10 mM NaF, 100 p~ AlCb)-stimulated inositol phosphate 
production in  a  3-min assay was 2406 k 39 cpm in membranes 
from cells pre-exposed to 100 p~ ADPpS for 15 min and 2418 
f 64 cpm in membranes from the corresponding control cells. 
Thus, measurement of membrane phospholipase C activity 
under conditions that reflect the capacity of the G-protein to 
stimulate inositol phosphate formation revealed no differ- 
ences between control and desensitized cells. 
Changes in  the receptor-dependent component of phospho- 
lipase C activation induced by prior exposure to agonist were 
evaluated by comparing concentration effect curves for two 
potent PzY-receptor agonists, ADPpS and 2MeS-ATP, using 
membranes from control and desensitized cells. The maximal 
level of agonist-stimulated enzyme activity was decreased by 
approximately 70% in desensitized preparations with little or 
no change in  the concentration of agonist required for half- 
maximal activation (Fig. 4). 
Changes in  the receptor-dependent component of enzyme 
stimulation were prominent when the kinetics of phospholi- 
pase  C  activation were examined. As previously reported (25), 
the  rate of activation of phospholipase C by GTPyS is mark- 
edly increased by  PZY-purinergic receptor agonists (Fig. 5, A 
and B ) .  Activation of phospholipase C followed first order 
kinetics in membranes from both control and desensitized 
cells (Fig.  5, C and D) .  However, the increase in  the  rate of 
activation occurring in  the presence of agonist was substan- 
tially reduced in membranes from desensitized cells (Fig. 5, C 
and D and D, inset). These data suggest that agonist-induced 
desensitization occurs as a consequence of a change in  the 
receptor or  in receptor-G-protein coupling that results in a 
diminished capacity of the receptor to activate phospholipase 
C. 
The concentration dependence for induction of desensiti- 
zation by ADPpS and 2MeS-ATP is shown in Fig. 6. In  other 
experiments, ATP ( lo-, M) also induced the desensitized state 
of receptor-regulated phospholipase C  (results  not  shown). In 
contrast, incubations with the weak partial P2y-purinergic 
receptor agonist, P,y-methylene ATP ( M),  had no effect 
on subsequent responses measured in membranes. Thus, in- 
duction of desensitization followed an agonist specificity ex- 
pected for a P2y-purinergic receptor-mediated event. Attempts 
to determine the Ko.5 values and order of potency for the 
induction of desensitization by various Pzy-purinergic recep- 
tor agonists were complicated by the fact that several of these 
agonists, including 2MeS-ATP and  ATP,  are subject to hy- 
drolysis when incubated with intact erythrocytes. Thus, in 
some experiments  2MeS-ATP was found to be equipotent to 
ADPpS and in others (Fig. 6) less potent  than ADP@ for 
induction of desensitization. 2MeS-ATP is more potent  than 
ADPpS for stimulation of inositol phosphate production by 
membranes  during short-time assays (25). 
All measurements of phospholipase C activity involved the 
use of membranes with endogenous [3H]inositol-labeled phos- 
phoinositides as substrate.  Therefore, the possibility existed 
that  the initial exposure of cells to agonist resulted in changes 
in  the absolute levels and specific radioactivity of the labeled 
phosphoinositides subsequently used for phospholipase C- 
catalyzed hydrolysis in the membrane assays. To evaluate this 
possibility, cells were labeled overnight with ny~-[~H]inositol 
as described under  “Experimental Procedures,” washed, re- 
suspended in fresh medium, and incubated  with or without 
100 p~ ADPpS. At various times the incubations were ter- 
minated by addition of perchloric acid and lipids were ex- 
tracted  and  quantitated.  The data in Fig. 7  indicate that no 
significant changes in the levels of [3H]phosphatidylinositol, 
[3H]phosphatidylinositol 4-phosphate, or [3H]phosphatidyli- 
nositol4,5-bisphosphate resulted from incubation of cells with 
agonist. The levels of the  three [3H]phosphoinositides also 
were measured in membranes prepared as usual from [3H] 
inositol-prelabeled control and desensitized cells and were 
within 93-100% of the levels measured in intact cells from 
which the membranes were obtained, indicating that little 
loss of 3H-labeled lipid occurs during the lysis and washing 
procedure. 
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DISCUSSION 
Originating from the seminal  reports of Litosch et al. (28) 
and Cockcroft and Gomperts (29), it has become clear in  the 
last several years that guanine nucleotide-dependent receptor- 
stimulated  activation of phospholipase C can be observed in 
membrane  preparations from a variety of target tissues. The 
capacity to study the receptor-regulated enzyme in cell-free 
preparations  establishes the possibility of initiating experi- 
ments, the goal of which is to determine the molecular basis 
of agonist induced-desensitization of phospholipase C. HOW- 
ever, such  studies have not been reported to date, possibly 
due to  the lack of large or long-lived responses of phospholi- 
pase C to hormones and/or guanine nucleotides in  mamma- 
lian membrane preparations. In a number of ways turkey 
erythrocyte membranes circumvent some of the problems 
inherent in studying phospholipase C in cell-free prepara- 
tions, and  data presented  in the  current work suggest that  the 
process of agonist-induced desensitization of phospholipase C 
can  be  studied  in  detail  using membranes from agonist-pre- 
treated erythrocytes. 
A potential  caveat inherent  in using membranes with en- 
dogenously labeled phosphoinositides is that radioactivity 
rather  than mass of the inositol phosphate  products of the 
phospholipase C reaction are measured. Thus, changes in  the 
specific radioactivity of phosphoinositides during the course 
of preincubation of cells with a Pzy-purinergic receptor agonist 
could lead to erroneous conclusions concerning apparent al- 
terations of receptor responsiveness measured subsequently 
in  the membrane preparation. However, such a phenomenon 
does not  contribute  to the agonist-induced changes in  phos- 
pholipase C responsiveness studied here. The 16-24-h incu- 
bation of cells with [3H]inositol is sufficient to label phos- 
phoinositides to near  steady state (30), and radiolabeling of 
individual phosphoinositides did not change during  incuba- 
tion of turkey erythrocytes with a Pzy-purinergic receptor 
agonist (Fig. 7). The fact that receptor-stimulated  phospho- 
lipase C activity was reduced while G-protein-stimulated  ac- 
tivity, i.e. activity with GTPyS  or AlF; alone, was not altered 
also argues against changes in substrate  as reason for changes 
in responsiveness. Finally, following transfer of agonist-prein- 
cubated  erythrocytes to agonist-free medium, Pzy-purinergic 
receptor-stimulated phospholipase C activity returned to con- 
trol levels with no change in the relative or absolute amount 
of radiolabel in  the  three phosphoinositides. Thus,  the phos- 
pholipase C activity measured in membranes from agonist- 
preincubated cells hydrolyzes a substrate  that apparently does 
not differ in  concentration or specific radioactivity from the 
phosphoinositide substrate in  control membranes. 
The properties of the desensitized phospholipase C signal- 
ling system analyzed in turkey erythrocyte membranes are 
not unlike those described in broad detail for receptor-linked 
adenylate cyclase (1, 4, 6). Thus, incubation of erythrocytes 
with a P2y-purinergic receptor agonist resulted in  a rapid loss 
of the capacity of agonists to stimulate phospholipase C in 
membranes derived from these cells. Following removal of 
agonist and  further incubation of cells in agonist-free medium, 
responsiveness returned to control levels within 45 min. Since 
another receptor capable of activating the turkey  erythrocyte 
phospholipase C has not been identified, it has not been 
possible to establish the receptor selectivity of Pzy-purinergic 
receptor-induced desensitization. However, refractoriness ap- 
parently occurs as  a consequence of modification at  the level 
of the Pzy-purinergic receptor or at  the level  of receptor-G- 
protein coupling. That is,  under agonist preincubation  con- 
ditions where marked reduction in P,y-purinergic receptor- 
stimulated phospholipase C was observed in the membrane 
preparation, no changes occurred in GTPrS- or A1F;-stimu- 
lated enzyme activity. Thus,  the capacity of the involved G- 
protein  to  stimulate phospholipase C was unchanged. Since 
the membrane-associated phospholipase C of turkey eryth- 
rocytes is not activated by high Ca2+ alone (23, 24), a reliable 
way to directly measure phospholipase C  catalyst activity per 
se is not available, i.e. an agent analogous to forskolin which 
directly stimulates  adenylate cyclase has not been identified. 
However, based on the lack of change in  G-protein-stimulated 
activity it is probably safe to assume that no  alteration  in the 
activity of the catalyst occurs. 
The  data  are consistent with, but by no means prove, the 
idea that Pzy-purinergic receptor agonists induce a rapid 
uncoupling of the PZy-purinergic receptor from the G-protein 
involved in activation of phospholipase C. No data are yet 
available on the  nature of this lesion, but  extrapolating from 
the adenylate cyclase signalling system (4, 7-10), a covalent 
modification, e.g. protein  phosphorylation, of the receptor is 
a strong possibility. The fact that incubation of cells with 
agonist for 24 h resulted in  a loss of Pzy-receptor responsive- 
ness that did not markedly exceed that observed during a 5- 
min incubation also suggests that a rapidly occurring (and 
reversible) modification, e.g. phosphorylation, of the receptor 
rather  than receptor down-regulation/degradation accounts 
for desensitization. The idea gets further support from the 
fact that activation of protein kinase C by phorbol esters  has 
been widely shown to cause refractoriness of receptor-acti- 
vated phospholipase C (31-38), and agonist-induced desensi- 
tization of hormone receptors in a liver cell line has been 
shown to involve inhibitory feed-back regulation of receptor 
activity by protein  kinase C (22). In  contrast, substance P- 
induced desensitization in rat parotid acinar cells (17) and 
thrombin-induced desensitization in Chinese hamster lung 
fibroblasts (20) apparently occurs without significant involve- 
ment of protein kinase C. It is not  yet clear to what extent 
the protein kinase C-signalling component is operative in 
turkey  erythrocytes, and  to what extent  this  or  other potential 
protein  phosphorylation-dependent mechanisms are involved 
in the desmsitization process. 
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Supplementary  Material  to 
Phospholipa.. c 
Michael w. Martin  and T. Kendall Harden 
Materials. All adenine and guanine  nucleotides were Obtained from Boehringer 
Mannheim vith  the  exception of 2-methylthio-adenosine 5"triphosphate which 
was from Research  Biochemicals  (Natick, MA). 2-[3H]-myo-inositol (15 
cl/mmol) was obtained from American  Radiolabelled  Chemicals, In=. (St. 
Louis, no.). Inositol-free DUlbeCCO'S modified Eagle's Medium  (DMEM) and 
Earle's minimum  essential  medium  (MEM) vere supplied by Cibco. 
D e s e n s i t m 3 - b e l M  Rlrkev E w t h r o c v t ~  
Washed. packed erythrocytes ( 2 4 1  was combined in a sterile  glass 
. One 11 of 
scintillation vlal vith 3.2 mi Of Inositol-free DMEM containing  0.5 mci of 2 -  
[3Hl-myo-inositol,  penicillin (10 u/m1), and streptomycin (10 pg/ml) and 
incubated In a humidified, 95% air, 5% CO2 atmosphere  for 18-24 h  vith 
COntlnUOUS  stirring (25). The cells were diluted  vith warn (30°C) MEM 
containing  50 mM NIHEPES, pH 7 . 4  (MEM/HEPES), centrifuged  at 300 x 4, 5 mi", 
and then resuspended in MEM/HEPES. Adenine  nucleotides  combined  with 
Of cells in MEM/HEPES vhich then Were incubated at 3OoC for the  times 
equmolar concentrations Of MgCl2 (pH adjusted to 7.4) vere added to aliquots 
indicated. Except where indicated, ADPDS vas used to induce desensitization 
Of intact erythrocytes  because  preliminary  experiments indicated that  this 
potent P2y-receptor agonist is less susceptible  to  degradation  than  2MeS-ATP 
under  the  conditions used. For incubations  longer  than 30 min, Eel16 Were 
ldbellng. Incubations  vith agonist were terminated by dilution  Of  the cells 
Incubated vith  agonists in DMEM under the  conditions  described  above for cell 
by centrifugation at 300 x g  for  5 min. 
in 17-15 VOlUneQ of ice Cold, 150 Rn NaC1. 2.5 mM NaHEPES, pH 7.4, followsd 
Erp.rim.nta1 Pzoo.aur.m 
Erythrocyte  ghost membranes were prepared by rapidly resuspending the 
washed cells in 17-35 volumes of ice-cold 5 Dlpl sodium  phosphate  buffer  (pH 
7 . 4 )  containing  5 mn MgC12 and 1 Dlpl EGTA (lysis buffer), folloved by vigoraus 
vartexing ( 2 0  sec) and incubation on ice for 10 min. The suspension vas 
membranes were washed  twice by resuspension In ci large volume  Of  lysis  buffer 
centrifuged at 12000 x 9 for  5  min and the  supernatant aspirated. The 
was carried out in lysis  buffer  wlthout EGTA and the washed membranes were 
fallowed by centrifugation  and  aspiration of the  supernatant. A final vash 
A S S ~ Y  of Dhosoholioase  C act- and D 
resuspended ln 20 mM NaHBpeS,  pH 7.0, for assay. 
hosDhoinositides.  Erythrocyte 
membranes were assayed for phospholipase  C activity as previously described 
(24.25). Briefly, membranes  (approxmately 200,000 cpm,  175 ug protein) were 
added to an incubation mixture (final V O l u m e  200 p l J  containing 1 2 4  UM CaCl2, 
0.91 mM MgSO4, 2 mM EGTA, 115 mM KCI, 5 mM Kd2PO4, 20 Rn HEPES,  pH 7.0. and 
agonist6 and guanine nucleotides as indlcated. Free calcium ion 
concentratlo" was approximately 1 pM. The  reaction  mixture w a s  incubated at 
10°c for  the  times indicated and Stopped by addition  Of 0.75 ml of 6.25% 
perchloric acid. Total inositol phosphates  (InSP2,  InsP3,  Inspa) Were 
isolated from the samples by W V e x  1x8  chromatography  after  centrifugation 
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Figure P: Tim. COU~B. or aw.1opm.nt of ula  r.0ov.q from dea.n.iti.ation. 
times indicated (0). washed, membranes prepared, and the  production Of total 
[3H11no.itol-labelled erythrocytes were incubated with 100 pH AUPRS for the 
ADPBS for 3 minuter. Other cella 1.1 Vera exposed to 100 pM ADPRS for 15 
inositol phosohates was measured in the presence of 1 mM GTP  plus 100 uti 
mln, then  diluted in 17 volumes of warn MEM/HEPES and centrifuged at 300 x g 
repeated a second time. The  cells were then resuspended in MEM/HEPEs and 
for 3 nin. The  supernatant vas aspirated and the washing procedure was 
and assay of phospholipara c activity. The data shown are representative  Of 
incubated at 3OoC for  the  times indicated prior  to preparation Of membranes 
results from six  similar  experiments. 
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PI(IUTe I: Tim. E0YI.B. of pho.pho1ip.S. C activation as IUnEtion of the 
EOnC.ntr.tiom Of ?)x 2.O.ptol ag0ni.t. [3H]Inositol-labelled turkey 
erythrocytes Yere incubated without ( A , C l  Or with 1B.D) 100 UH ADPDS for 15 
mi", menbranes were prepared, and the time course of inositol phosphate 
production at 30°C was detemined in the presence of  10 g H  GTP.5 plus 31 m 
(V), 100 M ( = I ,  316 nl4 (A), Or 1 UH ADPBS ( 0 ) ;  A,  control menbranes: 8 ,  
membranes from cells preincubated with ADPBS. Panels C and D show a semi- 
logarithmic transfornatlon of the data from panels A and 8 ,  respectively. V. 
activity measured at time t. The inset in panel D shows the apparent rate 
is the maximal activity measured in the presence Of 1 g H  ADPDS and Vt is the 
constants, *ob*, measured at each concentration of ADPBS calculated from the 
data Shown in panel C far Control membranes (0 )  and panel D for desensitized 
membranes (a ) .  
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Pimr. 7: Quantitation of [3a]inositol-l.b.ll.4  pboaphoinos1tid.s in 
.qthrooyt.s  irdub.tOd with ADDp0S. Turkey erythrocytes Were labelled with 
with 100 pH ADPBS It 10°C for the  tines indicated. The incubations were 
[3H]inositol for 24 h and then equal aliquots Of the cella were incubated 
terminated by the addition of an equal volume of ice-cold 10% perchloric 
acid. ['HIPhosphoinositide. were quantitated as described in "Experimental 
Procedures". Each data point represents the mean +/- SEM of triplicate 
determinations. 
